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This  technical  note  describes  a portion  of  a prediction  model 
presently  in  use  at  the  Naval  Undersea  Warfare  Center,  San  Diego 
Division.  This  note  is  not  to  he  considered  as  an  official  NUV/C 
report.  Its  purpose  is  to  document  the  existing  model  to  the  extent 
required  by  Navy  project  offices  for  whom  predictions  have  been  made. 

The  work  described  in  this  technical  note  has  been  supported 
under  NAVSHIPS  Exploratory  Development  subproject  SF  101  03  21, 

Task  87OU,  and  by  Independent  Research  funds  under  NAVSHIPS  subproject 
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The  sonar-system  prediction  models  currently  used  by  KUV/C,  San  Diego, 
Code  D556,  contain  empirical  expressions  for  ambient  sea  noise  and  for 
ship  noise.  The  purpose  of  this  technical  note  is  to  provide  interested 
persons  at  NU'.v'C  with  these  empirical  noise  expressions,  as  well  as  graphs 
and  tabulated  values  of  the  expressions  at  selected  values  of  their 

independent  variables  (i.e.,  frequency,  wave-height,  and  ship  speed).  /V 

\ 

The  following  expressions  are  currently  in  use: 


a.  Ambient  sea  noise 


/V5E4  = -1*2  -16.67  LOG(f)  + 10.35  LOG(L)  dB  re  IpB 


b.  Sea  component  of  ship  noise 


NSS  = -1*2.91*  -16.67  LOG(f)  + 2L  dB  re  lyB 


c.  Speed  component  of  ship  noise 


NSV  = -1*1*  -16.67  LOG(f)  + 1.15V  dB  re  lyB 


where 


f = frequency  in  KHZ, 

L = wave-height  in  ft. 


V = ship  speed  in  kts. 


WH)!  ft5-*'F!ED 


Equation  (l)  is  an  attempt  to  predict  the  Knudsen  curves,  which  are 
shown  in  figure  1.  Since  wave-height  and  frequency  are  the  only  independent 
variables  in  this  equation,  it  cannot  possibly  correlate  exactly  with  the 
Knudsen  curves,  which  use  sea-state  (a  combination  of  environmental  factors) 
and  frequency  as  independent  variables.  Table  1 gives  a rough  correspondence 
of  wave-height  and  sea-state  for  use  in  equation  1.  (No  physical  significance 
should  be  given  to  the  lower  values  of  wave-height  in  table  1.) 

Equations  (2)  and  (3)  represent  an  empirical  fit  to  the  ship-noise 

2,3 

measurements  reported  by  CDR  Fridge. 

Values  obtained  for  NSEA^  NSS^  and  NSV  for  selected  values  of  frequency, 
wave-height,  and  ship  speed  appear  in  tables  2,  3,  and  and  figures  2,  3, 
and  , respectively. 

In  addition  to  the  above  expressions,  the  sonar-system  programs  provide 
two  other  noise  options: 

a.  Noise  can  be  eliminated  entirely  as  a factor  in  performance  evaluation. 

b.  Total  ship  noise  can  be  put  into  the  program  as  an  interpolated 
function  of  ship  speed,  in  which  case  equations  (2)  and  (3)  are  not  used. 

The  possibility  of  modifying  these  expressions,  using  some  of  the  results 
4 

in  the  article  by  Wenz,  is  currently  being  investigated. 
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